Weak emission line quasars is a rare and puzzling group of objects. In this paper we present one more object of this class found in the Sloan Digital Sky Survey (SDSS). The quasar has practically no C IV emission line, a red continuum very similar to the steepest of the quasar composite spectra of Richards et al., is not strongly affected by absorption and the Mg II line is strong enough to measure the black hole mass. The Eddington ratio in this object is about 0.25, and the line properties are not consistent with the trends expected at high accretion rates. We propose that the most probable explanation of the line properties in this object, and perhaps in all weak emission line quasars, is that the quasar activity has just started. The disk wind is freshly launched so the low ionisation lines which form close to the disk surface are already observed but the wind did not reach yet the regions where high ionisation lines or narrow line components form. The relatively high frequency of such a phenomenon might additionally indicate that the quasar active phase consists of several sub-phases, each starting with fresh build-up of Broad Line Region.
INTRODUCTION
Broad emission lines are the basic signatures of an active nucleus. However, SDSS survey brought thousands of new Active Galactic Nuclei (AGN), and among them rare objects with very weak or practically absent emission lines (Fan et al. 1999 , Shemmer et al. 2009 , Diamond-Stanic et al. 2009 ). Most of those objects, forming a new class of weak line quasars (hereafter WLQ) are at high redshifts, above z ∼ 2 but two sources are relatively close by, PHL 1811 at z = 0.19 (Leighly et al. 2007) and PG 1407+265 at z = 0.94 (McDowell et al. 1995) . The study of their optical/UV continuum properties, X-ray and radio emission showed no obvious difference from typical emission line quasars and no apparent similarity to BL Lac type objects (Shemmer et al. 2009 ).
The absence of emission lines has found no explanations so far, although several possibilities were suggested and tested. The dust obscuration or extreme BAL effect is unlikely since there are no sings of deep and broad absorption (Anderson et al. 2001 , Collinge et al. 2005 ) and the X-ray absorbing column was found to be low (below 5×10
22 cm −2 , Shemmer et al. 2009 ). Gravitational lensing should not remove the lines (Shemmer et al. 2006) , and gravitationally amplified quasars still show C III] and C IV emission lines (e.g. Dobrzycki et al. 1999 , Wayth et al. 2005 . Relativistic beaming is a good explanation of the absence of strong lines in BL Lac objects but the BL Lac continua in the optical/UV are much redder than those of the WLQ, and they are radio loud in contrast to WLQ (Shemmer et al. 2009 ). The difference in the ionising continuum as the explanation of the line weakness also faces difficulties since at least the observed part of the continuum in those sources seems to be perfectly typical for a quasar. However, those objects still may emit more vigorously in the unobserved UV thus having on average higher accretion rate than average quasars which may affect the lines, as e.g. seen through Baldwin effect. No black hole mass determination or Eddington ratio was possible for the sample of objects analysed by Shemmer et al. (2009) in order to prove or reject this hypothesis.
In this paper we present a new WLQ object found in the SDSS survey which opens a possibility to address this issue. Richards et al. (2003) . It has arbitrary units of flux, F λ , and was moved down in order to compare with SDSS J094533.99+100950.1 spectrum.
SELECTION PROCEDURES AND OBSERVED PROPERTIES OF THE QUASAR SDSS J094533.99+100950.1
We searched the SDSS DR5 catalogue (Adelman-McCarthy et al. 2007 ) with the aim to find atypical objects. In order to find spectroscopically interesting quasars we did not use the photometric data basic but searched the spectra catalogue.
In SDSS DR5 there are 1048960 spectra of different sources which are classified into a few classes e.g. galaxies, quasars, stars, sky, unclassifiable objects (see AdelmanMcCarthy et al. 2007 ). All spectra have proper labels but sometimes there is misclassification. From this reason we took under our consideration all available in SDSS DR5 spectra. The extensive study of quasar continua, which we can find in SDSS survey, was done by Richards et al. (2003) , and we use them as a reference. Richards et al. divide all objects into six classes according to the steepness of their slopes: two reddest, obviously strongly affected by dust, and four (no. 1-4) with power law continua. A composite spectrum was made for each of the classes separately, and slopes, αν (where Fν ∝ ν αν ) of the four power law type composites were −0.25, −0.41, −0.54 and −0.76. In our procedure, spectral shape of each object was automatically fitted and compared to standard quasar spectral shapes no. 1-4 taken from Richards et al. (2003) . Then we checked for the presence of strong emission lines in our sample. Using automatically selection procedures we found 85264 quasars.
Final selection of atypical objects was done by hand. We checked in addition 11047 objects and compared them once again to the standard quasar spectral shapes. In subsample "quasars" (5332 sources) we have found 4781 objects which had quasar spectrum. Remaining objects (551 from 5332) had spectra of stars, galaxies or others non-quasar sources. In subsample "stars" (2017 sources) we have found 165 quasars. In subsample "galaxies+serendipity+ROSAT+QA+spectrophoto" (3698 sources) we have found 1339 quasars. Finally, total amount of quasars was 92100 objects. Among them we had about 70 sources with quasar-like continua but almost with no lines or emission lines were beyond of observation (in this case it was hard to say if it is WLQ). 83% of those sources had low S/N and only 6 sources had quite good signal. At the end of our selection in order to improve quality of spectra of the selected quasars we have downloaded them using SDSS DR6 spectra catalogue (Adelman-McCarthy et al. 2008 ).
The highest quality spectrum was available for SDSS J094533.99+100950.1. The object was identified as a QSO due to the presence of the Mg II line, and its redshift,z, was determined to be 1.6616 ± 0.00025, with spatial coordinates α = 146.39163, δ = 10.163927. The quasar spectrum was observed on April 25, 2003 and classified as "excellent" in SDSS data basis.
We removed a few atmospheric emission lines which still remained after automatic pipeline reduction. The spectrum was dereddened using the Cardelli et al. (1989) extinction curve and adopting the colour excess of E(B −V ) = 0.06 determined from the Galactic neutral hydrogen column from Dickey & Lockman (1990) and Stark et al. (1992) , and assuming a fixed conversion of N (HI)/E(B − V ) = 5.0 × 10 21 cm −2 mag −1 (Burstein & Heiles 1978) . The underlying continuum was fitted using the spectral windows away from strong emission lines as in Forster et al. (2001) . The power law index, α (f λ ∝ λ −α ) was equal 1.26±0.13 which is equivalent to αν = −0.74. Therefore, the SDSS J094533.99+100950.1 continuum is almost identical to the steepest one (i.e. no. 4) of the Richards et al. composites. In Fig. 1 we show the SDSS J094533.99+100950.1 spectrum corrected for Galactic extinction, together with the fitted continuum and the Richards et al. steep composite.
Despite the almost identical continua, the two spectra are widely different with respect to the emission line properties. The Mg II line in emission is clearly present but no traces of the narrow component in the line profile are seen. The contribution of Fe II and Fe III is almost at the typical level. Some traces of the broad C III] can be noticed and C IV is seen but well below anything typical for a quasar. The spectral regions with expected strong emission lines are shown in Fig. 2 . There are also two deep but narrow absorption components (clearly resolved into doublets in the unbinned data plot), blueshifted by ∼ 8000 km s −1 with respect to the adopted redshift.
We analyse the line spectrum first by subtracting the iron line complex. This is done with the use of iron templates of Vestergaard et al. (2001) . Those templates, originally with the broadening of 900 km s −1 were next folded with a broadening factor in a whole spectral region (excluding the regions with Mg II and C IV emission lines) and the χ 2 of the fit quality was calculated. We searched for the best fit assuming the initial value of the broadening factor 900 km s −1 , final value of 9900 km s −1 , with the step 250 km s −1 . It appears that the template with the broadening factor equal to 3150 km s −1 gave the minimum χ 2 (for 2991 dof). Therefore, in this paper we set FWHM(Fe II) = 3150 km s −1 . However, we would like to mention that exact value of the broadening, depends significantly on the choice of the fitted spectral range. When we reduced it (by excluding also narrow absorption/emission lines which seemed like noise in e.g C III] region) we obtained the minimum of χ 2 for FWHM(Fe II) of 900 km s −1 . The emission and absorption lines were fitted assuming Gaussian shape since the spectrum quality does not allow for differentiation between Gaussian or Lorentzian shape. The fits to the line properties are given in Tables 1 and 2. For comparison, in Table 3 we give the typical emission line parameters of QSO. Single component fits and two component fits (broad and narrow component separately) are given whenever possible. We see that the Mg II line intensity is only by a factor of ∼ 2 lower than in the single component fits to the Richards et al. (2003) ite as well as to the Large Bright Quasar Survey (LBQS) sources. However, C IV line (as well as C III]) is over 20 times fainter. The practically complete absence of C IVtypically one of the strongest quasar lines -qualifies our object as WLQ. However, the presence of Mg II allows for an estimate of the global parameters of our source. Column (1) lists the name of line. The letters a and b refer to the first and second component of those doublets. λem is the wavelength of the line seen in laboratory. The lines were fitted by Gaussian profile in the rest frame of the quasar. The fitting procedures were done after dereddening and subtraction of the Fe II templates (with FWHM = 3150 km s −1 . Column (3), λ 0 , refers to the wavelength of the minimum/maximum intensity of the line in the fit. EW and FWHM in Columns (4) and (5) show Equivalent Width and Full Width at Half Maximum of lines, respectively. Column (6) lists shift in km s −1 units of the wavelength λ 0 against λem. In order to collect the broad band spectral data we have used data archives and software of the Virtual Observatory (VO). Besides SDSS spectrum observed in optical range (Fig. 1) , we have found a few photometric points. First part of points comes from SDSS photometric database. The quasar was observed in u, g, r, i and z filters. Three points, in colours J, H and Ks (i.e. IR range), were found in Two Micron All Sky Survey (2MASS). Those data are shown in Fig. 3 . No other spectra or photometric points were found in VO. The images of the quasar and its vicinity were also downloaded. Apart from SDSS and 2MASS images the quasar was seen in Palomar Observatory Sky Survey (POSS) in optical/NIR range. X-ray region was searched, as well. Unfortunately, there is no data in XMM-Newton, RXTE, INTEGRAL satellites. Additional study was done to find Xray spectra in ROSAT catalogues and no source was found, showing significantly above an X-ray background (So ltan, private communication). The radio signal from quasar and its neighbourhood was checked in the Parkes-MIT-NRAO (4850 MHz survey), and in the Faint Images of the Radio Sky at Twenty-centimeters (VLA FIRST, 1.4 GHz). In both cases a radio background was found and a spatial resolution was not enough to observe quasar. The same results were for IRASS and EUVE satellites -the signal does not differ from the background.
The broad band spectrum shown in Fig. 3 does not differ significantly from the typical SED for quasars (see e.g. Elvis et al. 1994) , and the same conclusion for other WLQ was reached by Diamond-Stanic et al. (2009). Figure 3 . The observed in optics and infrared spectrum of SDSS J094533.99+100950.1. The photometric data points observed in optical range -shown by squares -come from SDSS (u,g,r,i,z filters). The observed in the IR range -triangles -come from 2MASS (J,H,Ks colours). The spatial coordinates which come from 2MASS catalogue differ from SDSS coordinates. The distance between the two sources is ∼ 0.01 arcsec, then we assume data from SDSS and 2MASS come from the same object (the distance to the nearest visible source is ∼ 1.4 arcmin). Nor dereddening neither subtraction of Fe II were done.
GLOBAL PARAMETERS OF SDSS J094533.99+100950.1
We calculate the monochromatic luminosity of our QSO assuming the the cosmology parameters H0 = 71 km s
Mpc −1 , ΩΛ = 0.73 and Ωm = 0.27. The derived value λL λ (3000Å) = 1.11 × 10 46 erg s −1 is high but not very high for a quasar. Richards et al. (2006) give the bolometric correction factor (BC) for 3000Å. It lies in range about 3.5 and 11.5 and its the best representation is BC3000 = 5.15 (see Shen et al. 2008 , Labita et al. 2009 ). Therefore, we obtain 5.72×10
46 erg s −1 for the quasar bolometric luminosity. Having the Mg II line we now attempt to determine the black hole mass. Using the emission line kinematical width and the continuum intensity at 3000Å (Kong et al. 2006 ) we obtain the value of 2.0 × 10 9 M⊙. This is rather typical mass for a distant quasar (e.g. Kelly et al. 2008 ). We also use another formula, obtained also by Kong et al. (2006) which is based once again on Mg II FWHM and on Mg II line intensity. In this case we obtain lower value of the black hole mass, of 2.8 × 10
8 M⊙.
The first value implies the Eddington ratio of 0.23. Again, this is rather typical for distant quasars (e.g. Sulentic et al. 2006 ; the value 0.25 is the mean favoured by statistical studies of Shankar et al. 2008 , the value of 0.45 was found as statistical upper limit by Labita et al. 2009 ). The second value gives a super-Eddington luminosity by a factor 1.6. This is large, but again not totally unexpected -some NLS1 galaxies are claimed to radiate at super-Eddington luminosity by a similar or even somewhat large factor but nevertheless their emission lines are intense (Collin & Kawaguchi 2004 , Jin et al. 2009 ). Additionally, since the Mg II line intensity is lower than in other quasars, probably the second method is much less reliable than the first one, based on the continuum, and the Eddington ratio of 0.23 is more likely.
The profile of CIV line is calculated less accurately but using the FWHM from Table 2 and the formula of Vestergaard & Peterson (2006) we obtain the black hole mass value 5.9 × 10 8 M⊙. In this case the Eddington ratio equals to 0.77 but with the large error.
DISCUSSION
The weak line quasar SDSS J094533.99+100950.1 is an exceptional object with no CIV emission line but still almost normal Fe II continuum and well visible -although somewhat fainter and atypical -Mg II line. The presence of the Fe II emission of practically standard intensity argues immediately against any relativistic enhancement in the source. The quasar continuum is perfectly normal, very similar to the steep composite no. 4 of Richards et al. (2003) .
The lack of emission lines (apart from Mg II) must therefore be intrinsic, and the same conclusion for other WLQ was reached by Diamond-Stanic et al. (2009) . However, the remarkable property of the quasar SDSS J094533.99+100950.1 is the presence of the lines which belong to the LIL (Low Ionization Lines) class which are thought to form close to the accretion disk surface (see e.g. Collin-Souffrin et al. 1988 ) and the absence of HILs (High Ionization Lines). Also the narrow component of Mg II, which is thought to form at larger distances from the nucleus, is clearly absent from the spectrum. McDowell et al. (1995) listed 10 possible explanations of the weakness of the emission lines in their WLQ PG 1407+265 but rejected most of them at the basis of overall quasar properties. High extinction or BAL effects are also inconsistent with SDSS J094533.99+100950.1 properties. The abnormal ionizing continuum remains as a possibility. In particular, the option of high (super-Eddington) accretion rate may seem attractive since the determination of the Eddington ratio for our object allows (but not requires) for such a possibility (see Sect. 3). However, this seems unlikely in the view of the expected trends found by the PCA analysis performed on the optical/UV emission line properties of PG QSO (Shang et al. 2003 ; see Fig. 10 ) which show that, with increasing Eddington ratio the UV Fe II emission (measured around Mg II) decreases 1 , C III] emission increases, and the widths of Mg II and C III] lines decrease, which is clearly not the case in our object. Additionally the Si IV line should become stronger, but it is not seen in WLQs of Shemmer et al. (2009) . Since the emission line properties of WLQs do not follow the trends for high L/L Edd objects predicted by PCA analysis something different than high L/L Edd is causing the atypical emission line behaviour.
The only explanation, which in our opinion is currently consistent with the intriguing emission line properties of our WLQ object is that the true quasar activity in this source has just started.
The formation of an accretion disk in an AGN is of course a long time phenomenon happening in millions of years (the viscous timescale in the outer disk). However, when the disk finally approaches a black hole, i.e. when the inner radius moves from ∼ 10 − 20R Schw to ISCO (Inner Stable Circular Orbit) the disk luminosity jumps up in a hundred year timescale and X-ray emission starts. The immediate stage after is the irradiation of the outer disk which happens in the light travel time across the region (years). At this stage AGN disk continuum appears already as typical for an AGN. However, neither BLR nor NLR region exists at that stage.
If our explanation is correct, the quasar should have no [O III]λ5007 emission but its Hβ line should be already formed. Those lines are outside the observed line range of SDSS for an object of z = 1.6 but in principle can be observed using the IR facility. In another WLQ, PG 1407+265, (McDowell et al. 1995) Hβ line seems to be weak, which is not expected if our interpretation is correct, but significant absorption effects are likely to affect this spectral band (see Fig. 1 of McDowell et al.) which may partially hide the line. The puzzling properties of the X-ray emission of PG 1407+265 may be consistent with the young age of the source. The emission seems to change character, and it is only occasionally dominated by the jet (Gallo 2006) which may indicate that a stable jet has not yet been launched.
Finally, it is important to note that the definition of WLQ is not yet worked out and some objects, suggested to belong to this class, may actually differ significantly from the majority of WLQ. We suggest that this is the case for PHL 1811 (Leighly et al. 2007 ). The absence of the semiforbidden lines is indeed a common property for PHL 1811 and other WLQ. However, PHL 1811 has kinematically narrow Mg II line (only 2550 ± 110 km s −1 vs. 6155 ± 245 km s −1 for J094533.99+100950.1), and the emission lines seen in another WLQ (PG 1407+265, McDowell et al. 1995 are also broad. The Hβ line in PHL 1811 is clearly visible but also narrow (1943 ± 19 km s −1 ) which formally qualifies this object as Narrow Line Seyfert 1 galaxy. The UV continuum of PHL 1811 is considerably bluer than in typical QSOs, in SDSS J094533.99+100950.1 and in PG 1407+265. Also PG 1407+265 is X-ray luminous while PHL 1811 is X-ray faint. This means that PHL 1811 is most likely an extreme example of the NLS1 class and not WLQ (but otherwise normal) QSO with kinematically broad lines.
NLS1 galaxies themselves were suggested to be relatively young objects in the sense of cosmological evolution (Mathur 2000) but their BLR is well developed. WLQ thus possibly represents an even earlier stage but not necessarily since the argument of their young age is based on the BLR formation stage. If the observed activity is the first Table 3 . Emission line parameters of the Richards et al. (2003) steep composite no. 4 (see Fig. 1 ) built on basis of 768 quasar spectra, 158 AGN observed with Faint Object Spectrograph on the Hubble Space Telescopes (FOS; heterogeneous sample of mixed type AGN, Kuraszkiewicz et al. 2002) and 993 quasars from the Large Bright Quasar Survey (LBQS; Forster et al. 2001 The intermittent character of the quasar activity is also more consistent with the statistics of WLQ. The sources are rare but as rare as we might expect. The irradiation causes the formation of wind in the upper disk atmosphere, and this material slowly rises up in the vertical direction. This wind is customarily now considered as the source of the material from BLR clouds (Fromerth & Melia 2001; Laor et al. 2006) . The initial rise is not highly supersonic. Assuming 100 km s −1 we can estimate how much time the material takes to depart significantly from the disk surface layers. Assuming the disk radius of 1 pc the rise by ten percent of the radial distance takes 1000 years, and at that stage the lines forming close to the disk, like Mg II and Hβ can form. The rise to the height comparable to the radial distance takes by a factor of 10 longer, and only after that time the highly ionised lines like CIV appear in the spectrum. Also the narrow component of the line takes longer to form and is likely to be absent at the initial stages. Similar argument was used in the explanation of the relative faintness of the [O III] line in GPS quasars which are also thought to be relatively young (Vink et al. 2006) . Therefore, a WLQ phase lasts for about 1000 years. The probability of a QSO to be WLQ is of order of 10 −3 since in our sample of 92100 quasars from SDSS DR5 we found about 70 objects. This would indicate that the typical duration of a quasar active phase is only ∼ 10 6 years. On the other hand, the lifetime of the luminous phase of quasars is ∼ 10 7 < tQSO <∼ 10 8 yrs (Haiman & Hui, 2001 ), but some sources falls over a period ∼ 10 9 yrs (Martini &Weinberg, 2001 ). The two numbers can be reconciled if the total active phase of a quasar consists typically of 100 separate subphases, each of those starting with WLQ stage of the BLR buildup.
The increasing probability of WLQ among high redshift objects (Diamond-Stanic et al. 2009 ) may be consistent with our hypothesis if more minor mergers happen at that stage, and the typical single active subphase lasts shorter.
CONCLUSIONS
AGN are generally classified according to their Eddington ratio and the viewing angle. However, those objects evolve and some evolutionary stages may be too short to produce a consistent equilibrium between various elements in the nucleus like BLR, NLR and the accretion disk. It is an interesting possibility that WLQ class represents such a stage, at the onset of a quasar activity. The relative high frequency of such stage might additionally suggest that a quasar active phase has basically an intermittent character. The whole active phase consists of several subphases, each starting with slow development of BLR region which manifests itself as WLQ phenomenon. Further observational tests of this hypothesis are clearly needed.
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